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1. An optical element ror controlling a phase and an 
amplitude of emergingrays by aimaltilayer film, wherein a wavefront 
phase of the emerging ra^ is adjusted by cutting away the 
multilayer film in acc9<rdance with an amount of adjustment of 
the wavefront phai 



2 . Anopt^al element , wherein the multilayer filmis formed 
for reflection in a number of cycles larger than that necessary 
to substantially saturate a reflectance. 

^(T'^ 3 . An optical element according to claim 1 or 2 , wherein 
the optical element y^s/used for soft X-rays, and the multilayer 
film is formed of Molybdenum layers and silicon layers. 



4. An optical element yfor controlling ;a phase and an 
amplitude of emerging rays/by a multilayer film, comprising a 
correction f ilmthat is disposed on the multilayer film and composed 
of a material having a L^ge difference (1 - n) between an refractive 



index n to incid< 
coefficient k 



ays and 1 as well as having a small extinction 
le incident rays, wherein a wavefront phase 



is adjusted l^cutting away the correction film and the multilayer 
film in aci^ordance with an amount of adjustment of the wavefront 



phase . 



multil 



5. Ap^ optical element according to claim 4, wherein the 
film is formed for reflection in a number of cycles 




larger 



ref lejctance . 



n that necessary to substantially saturate a 



^3^L ^* optiJcal element according to claim 4 or 5, wherein 

the optical element is used for soft X-rays, and the correction 



film uses one 



lolybdenum, ruthenium, rhodium, and beryllium 



or a combination thereof. 



7 . An optical element 




ding to claim 6, wherein the 



multilayer film is formed of molybnenum layers and silicon layers . 



8 . An optical element forming meyhod , comprising the steps 
of forming a multilayer film on a suostrate to control a phase 
and an amplitude of emerging rays, amd adjusting a wavefront phase 
of the emerging rays by cutting away the multilayer film in 
accordance with an amount of adjustment of the wavefront phase. 



9. An optical elemerrt: forming method according to claim 
8, wherein the multilayeif film is formed in a number of cycles 
larger than that necespary to saturate a reflectance. 




10. 



8 or 9 , whe 




optical element forming method according to claim 
cutting-away of the multilayer film is controlled 
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by detecting a dif f erenc^between a plurality of materials that 
forms the multilayer fiam. 



11. An optical element forming method, comprising the steps 
of forming a multi/ayer film on a substrate in a number of cycles 
larger than thalt necessary to saturate a reflectance, further 
forming a corj?'ection film on the multilayer film, and cutting 
away the corijfection film or the correction film and the multilayer 
film in ac/ordance with an amount of adjustment of a wavefront 
phase of emerging rays. 




A mic^^scope using an optical element according to any 



of claims 1 t< 



13. An exposure apcfaratus using an optical element 
according to any of claims 1 to 7. 



14. A telescope /sing an optical element according to any 
of claims 1 to 7. 



15 . A microB/rpbfl? using an optical element according to any 



of claims 1 to 7 . 



16. An anaayzer using an optical element according to any 



of claims 1 to 
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17. A laser oscillator using an optical element according 
to any of claims 1 to 7j 



18 . A Fabry-Perc/t interferometer using an optical element 



according to any of ci 



.ms 1 to 7 . 
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19. A ring la^eT^yro apparatus using an optical element 
according to any of/ claims 1 to 7, 




